Use of modular substrates demonstrates mechanistic diversity and reveals differences in chaperone requirement of ERAD.
The endoplasmic reticulum (ER) harbors a protein quality control system, which monitors protein folding in the ER. Elimination of malfolded proteins is an important function of this protein quality control. Earlier studies with various soluble and transmembrane ER-associated degradation (ERAD) substrates revealed differences in the ER degradation machinery used. To unravel the nature of these differences we generated two type I membrane ERAD substrates carrying malfolded carboxypeptidase yscY (CPY*) as the ER-luminal ERAD recognition motif. Whereas the first, CT* (CPY*-TM), has no cytoplasmic domain, the second, CTG*, has the green fluorescent protein present in the cytosol. Together with CPY*, these three substrates represent topologically diverse malfolded proteins, degraded via ERAD. Our data show that degradation of all three proteins is dependent on the ubiquitin-proteasome system involving the ubiquitin-protein ligase complex Der3/Hrd1p-Hrd3p, the ubiquitin conjugating enzymes Ubc1p and Ubc7p, as well as the AAA-ATPase complex Cdc48-Ufd1-Npl4 and the 26S proteasome. In contrast to soluble CPY*, degradation of the membrane proteins CT* and CTG* does not require the ER proteins Kar2p (BiP) and Der1p. Instead, CTG* degradation requires cytosolic Hsp70, Hsp40, and Hsp104p chaperones.